Nuclear transfer of M-phase ferret fibroblasts synchronized with the microtubule inhibitor demecolcine.
The development of reconstructed embryos following nuclear transfer (NT) appears to be dependent upon a variety of factors, including cell cycle synchronization between the donor nucleus and recipient oocyte. Here we use the microtubule inhibitor, demecolcine, to synchronize ferret fibroblasts in metaphase (M-phase) in order to match their cell cycle position with that of the recipient oocyte at the time of NT. The fibroblasts were obtained from 28-day fetuses and cultured for 1-30 days prior to NT. Fibroblast cultures were treated with 0.05 microg/ml of demecolcine for 3 hr or overnight (14-16 hr) after various times in culture to determine the optimal conditions for M-phase synchronization. The percentage of G2/M-phase cells in demecolcine-treated cultures was significantly greater than that found in untreated cultures (P<0.05). Optimally synchronized M-phase fibroblasts were collected by mitotic shake-off and evaluated for their effectiveness in NT. M-phase somatic cell-derived NT embryos reconstituted by electrofusion or microinjection underwent implantation and formed fetuses at similar rates (5.4% vs. 3.4%, and 1.8% vs. 1.2%, respectively); however, no NT embryos developed to term. In summary, these data demonstrate two important points. First, demecolcine treatment effectively synchronizes ferret fibroblasts in M-phase of the cell cycle; and second, these somatic cells are capable of driving embryo development following NT. Our results should facilitate the development of cloned ferrets as an animal model for human lung disease such as influenza and cystic fibrosis.